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PREFACE

This book is based on corporate experience, consultisignasentsd, teaching courses upenn,
hordham grad school), and also research on compidgiedl consulting. This topics and format of
the book has been greatly influenced by practical itsigained through numerous consulting
assignments and discussions with practitioners friffereht industry segments and World class
organizations such as IBM, the United Nations, amttdrdia Technologies. Development of
graduate level courses in this overall space at theetsity of Pennsylvania, Fordham Graduate
School of Business and Harrisburg University of S@emad Technology have also influenced this
book. The salient features of this classroom testell are:

Emphasis on recent and relevant issues

Mixture of business and technologies, not justdssror pure technology

A systematic approach that defines an enterpra@tecture into broad building blocks and then
covers each building block in depth (see Exhibit 1)

Several case studies and examples to illustrateyheoints.

A step by step methodology that shows how all ibeeg fit together

A computer aided decision support system (PISA)dha be used in classroom exercises

Exhibit 1: Book at a Glance

Enterprise systems are essentially large scaleaimyroases global, distributed systems that consist of

several broad building blocks. Basically:

This book basically coveres these building clocks and is argehim terms of the following modules:

Enterprise Architecture = Business Architecture + Application Architecture + Technology
Architecture + Integration Architecture

Overview Module (chapter 1) paints the big picture of enterprishitectures and integration by usipg
SOA as a conceptual framework. An overall methayoimd a computer aided toolset is presented and
illustrated through an example.
Enter prise Module (chapters 2 to 4) concentrates on business aftidadion architectures and covers
topics such as business strategies, business pmoceling, enterprise applications, ERP (entspri
resource planning) systems, and enterprise apptidategration.
Technologies M odule (chapters 5 to 8) primarily concentrates on therieal architectures that enable
and support the business and application archiésctiMain focus of this module is on the Web
technologies with topics such as middleware serviceslabsical Web, XML, Semantic Web, Web 2.0,
Web Services, e-Commerce platforms and transacémagement.

Integration M odule (chapters 9 to 13xamines how to architect new and integrate egisiplications
by using SOA. This module covers a wide array of topics suSiDAs enterprise application integratipn
through SOA, B2B trade and B2B integration usingAS@engineering methodology for SOA and
integration of mobile computing and mobile useisgISOA.
Tutorials M odule, available from the author websiteyw.amjadumar.coinincludes tutorials on basjc
technologies so that the book can be of valuevice®as well as experienced practitioners.
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The Learning Package (Text, Courseware, and Toolset)

It is very difficult to teach courses that cover cqise methodologies, design tradeoffs,
and evaluation of different solutions by relying on jostverpoint slides and discussion of
case studies. Engaging the students in problem solvingisesrs a valuable learning
experience. Based on several years of consulting, maeageand university teaching
experience, | have assembled a package, shown in Figuhatlconsists of this text,

lecture materials and a computer aided toolset. This padiegybeen used in academic

courses (management/engineering schools) and corpamiagwith very good results.
Textbook

Lecture Materials Computer Aided Tool
(PISA)

Figure 1: The Learning Package

Textbook: This practice-based book examines the most recentedagant issues in enterprise

architectures and integration. Concepts include busiseasegies, business process modeling,
enterprise applications and ERP systems, enablingid@sinucture (especially Web technologies),
service oriented architecture (SOA) and enterpnigagration. A methodology is introduced to

architect solutions and integrate enterprise applicatity using Web Services and SOA. Several
case studies and examples to illustrate the key points.

Lecture Materials (Courseware): Classroom tested lecture slides cdrebly downloaded from
the author site. Instructors can access student @pjeeimple exams, and other teaching
materials. Through an instructor only site. Seattbor site (www.amjadumar.com) for details.

PISA (Planning, Integration, Security & Administration) Toolset: A practice-based computer

aided consulting environment is available to supporteékeand the lecture materials. PISA can
be and has been used extensively for academic as svalbrporate training courses on IT
planning, SOA, enterprisie architectures and integnatinformation security, IS analysis and
design, project planning and IT governance. The stadsrem to really enjoy PISA experiments
and typically “dry” topics come to life. Free accéssa limited period is available. See the PISA
website (www.ngepisa.com) and visit the ‘Learn MoB&ction of the Website for additional

information.
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Conventions Used

We will use the following conventions in this bodHighlighted italics are used to indicate
definitions of new termsitalics are used for emphasis abold letters are used for subject
headings.

Intended Audience and Recommended Usage

»= |S Managers who want to understand the key concépmsterprise architectures, integration and
SOA

= IS technical staff who want to understand the@btechnologies in enterprise architectures

= |S students who want to get through their prograrttsminimal damage to their body and soul

= Computer science students who want to link retdittheir algorithm oriented courses in entrprise
systems

= All others who just want to read books written lopd people

Acknowledgements

This book, the course that | have taught and the Ri®Kket has been greatly influenced by my
interactions with my numerous friends at IBM. In partar, Alan Glickenhouse,,,. The learning
package (book, course materials, pisa toolset) havedaeénlly funded from an IBM Grant and
the the book outline has been greatly influenced byBMe Seminar ‘On Demand Skills for the
Globally Integrated Enterprise’, Friday, October 26, 2007.

I am greatly indebted to my wife, Dolorese, who kesmsporting me through this endless writing
process. Several students and practitioners who teadgh draft versions of this book also
contributed a great deal to its concent.
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Suggested Usage in a Course

| have developed and taught courses on different aspéd6 architectures and integration for

than a dozen years at different universities (Usiterof Pennsylvania, Fordham Universsity and
Harrisburg University) and professional settings (&gycof Manufacturing Engineers, Frost and

Sullivan, and telecommunications sector seminarghofgh the courses have evolved over the
years and the content varies with audience, a rexmhtgeneric course description and outline
follows.

Cour<eTitle EnterpriseArchitecturesand | ntegr ation

Other Possible Titles for the same course
» E-Business Technologies and Integration

=  Web Technologies, Architectures and Integration

» Managing Systems Integration Projects

= Computer Integrated Mannufacturing

Course Description

Modern global enterprises are characterized by inedeasitomation, mobile services, extended
B2B operations with global business partners, and on{tibimasiness services. The main issue in
such enterprises is to architect and integrate awiglgy range of services quickly and effectively to
cope with rapidly changing business conditions. Thigs® presents a ‘systems’ perspective that
combines processes, people and technologies andghigtthe role of infrastructure challenges,
Service Oriented Architecture (SOA) and security plusSQssues in enterprise computing.
Instead of one narrow topic, this course establisha®ad conceptual framework that integrates
the key building blocks of enterprise wide systems addresses new challenges as new
technologies, techniques, methodologies and stamdenérge. The course is roughly divided into
four parts. The first part establishes the overall epn@al framework and identifies the key
building blocks (enterprise models, business processespese applications, and analysis tools).
The second part introduces and reviews the entergosiputing environments and the IT
infrastructure in the global economy. The third andrtfo parts concentrate on developing and
evaluating integrated architectures using the lalasitibg in service oriented architectures (SOA),
architecture frameworks, integration patterns, armluation techniques. A wide range of case
studies (successes and failures) will be discussedaant$ lon integration projects will be assigned
for experimentation with available tools.

Course Prerequisites

= Basic understanding of IT concepts, equivalenthio text: ‘Management Information Systems”,
Kenneth C. Laudon and Jane P. Laudon, Prentice-Hitl Edition (2007) or later edition

= Additional courses in IS analysis and design oustrg experience in IT involving system analysis,
system design and architecture, equivalent toekie“Systems Analysis and Design”, Bgatzinger,
Jackson, and Burd, Course Technology, latest edi edition or higher)

Main Text:
Umar, A "Enterprise Architectures and Integration Using SOUGE Solutions, Inc. Jan 2010.
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Additional Texts

Course Grade
Three projects (300 Points)

Total: 500 points
Straight Percentile Grades

Course Outline

One Examination - in class, open book, open na@ Points)
Attendance, participation and homeworks (100 Bpint

Carter, S., “The New Language of Business: SOA &\2/@", IBM Press, Feb 2007
Bieberstein, N., et al, “Service-Oriented Architeet (SOA) Compass: Business Value, Planning,
and Enterprise Roadmap", IBM Press, Oct 2005.

Week Major Topic Readings
1 Introduction to Enterprise Architecture and Intéigra | Chapter 1
2 Business Architectures: Business Processes | @hdpter 2
Business Process Integration
3 Application Architectures: Enterprise Application€hapter 3
(CRMs, ERPs, eMarkets, SCM, Portals) and Enterprise
Application Integration
4 Enterprise Resource Planning Ssystems Chapter 4
5 Technology Atchitectures; An Overview Chapter 5
6 Role of Web and XML in Integration Chapter 6
7 Semantic Web, Web 2.0 for Integration Chapter 7 |plus
handouts
8 Examination
9 Service-Oriented Architectures (SOA) Chapter 9 plus
handouts
10 Enterprise Application Integration through SOA Chapté plus
handouts
11 B2B Trade and Legacy System Integration Chapter 11
12 Cost Estimation, security & Performance Issues aptin 12
13 Mobile Computing and Wireless Integration Chapter 13
14 Trends and Wraup Handouts
15 Student Presentations

Suggested Projects and Assignments

The following assignments and projects are suggéseedhints and helpful suggestions):

Homework (30 points). An early homework assignment to test and smabetivackgrounds of the

students. Specifically, the students will be askedhoose an enterprise from a list of possible
industry segments (e.g., manufacturing, telecomithizare and retail) and develop a model of the
enterprise that can be used in business procesgjireeering and integration.

and enterprise application architecture for thepaomg . (2-3 per Team)

© — Amjad Umar
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Part A: Develop the architecture by hand
Part B: Develop the same architecture by using PI®#fnfare and contrast the results

= Team Project 2 (100 points): Develop a technology architecture for the chasenpany that
supports the business and applicature architedevesoped in Project 1 (2-3 per Team)
Part A: Develop the architecture by hand
Part B: Develop the same architecture by using PI®#nfgare and contrast the results

= Team Project 3 (100 points): Develop an Integrated Enterprise Architectune tie same
company based on SOA - (2-3 per Team)
Part A: Develop the architecture by hand
Part B: Develop the same architecture by using PI®#nfgare and contrast the results

= Other Possble Projects (100 points): Free For All: Choose a topic of your choice wittiie scope
of this course and present your findings in cldssir presentation may take one of the following
formats:
0 Selection and demo of a tool that could be ofevailarchitecture and integration
problems. This could be, for example, use of alsition tool to evaluate architectures
0 Research presentation that includes a survey diedlanalysis of a topic within the scope
of this course. This may show, for example, tleeai®©OR techniques in building and
evaluating architectures.
o Examine the decision support tool (PISA) by devstpthe architecture and integration
solution of a real life project chosen by you. Daitical analysis of the results produced

Notes:

= The projects can be based roughly on the XYZCoge ciudy that is sused throughout the
textbook. Sample projects and homework assignmegms be found on the author website
(www.amjadumar.cojn

» The use of PISA is not required but highly reconeiednfor projects in this course. PISA can be
used in the third project or can be “threaded’lliprajects as suggested above.

= The students will get one week free access to BtsSie PISA projects will not require additional
Costs.

Discussion of case studies, examples, commercial products, and trends:

The course uses several case studies, examples, ané@roehiproducts at different points in the
course. The case studies at the end of each chaptbeassed for discussion and analysis.
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Overview and Use of the PISA Toolset

It should be clarified that PISA isot required for this text. The suggestion of using P18AtHis
text is primarily based on the experience of using PI&Adaching this course, especially since
2007. The PISA toolset is available to the students fiveeone week and at minimal cost
afterwards.

PISA (Planning, Integration, Security and Administna) environment) environment, shown in
Figure 2, provides a family of automated consultaat$viorg that are segmented into three
modules:

= PlanlT (Planner for IT) concentrates on IT planning pigj@nd develops a plan at the enterprise
level. PlanIT provides support for the enterpaise IT infrastructure activities.

= AIM (Architecture and Integration Module) deals witle thore detailed issues of how specific
components of the plan can be architected and-ateegto form a functioning system based on the
SOA principles.

= SAM (Security and Administration Module) provides séguand administrative services to the
entire PISA system

Each PISA advisor, as shown in the outer circle igufe 2, supports a specific stage and
collaborates with other advisors to produce plans. dxample, the Network Advisor supports
network planning stage and collaborates with the $gclidvisor to develop a security plan that
includes a secure network. The PISA advisors buifdrdnt parts of the architecture and then
allow the company to compose a comprehensive integemierprise architecture. In addition to
the three main modules of PISA, it has two addifionadules: a)fnterprise Composer (EC)
that allows a user to build larger enterprises fromllemanes, and bAdvanced Capability
Module (ACM) that provides simulation and detailed modeling cdipiabi

IT Infrastructure Planning

Integrated
Solution

Figure 2: Conceptual View of PISA Environment

To understand the sequence in which these adviserfneoked, start from the Enterprise Modeler
("Start" arrow in Figure ) and follow the circléockwise. Specifically, the PlanIT advisors do the
following: the Enterprise Modeler develops a manfehn enterprise, the Application Advisor develops
an Application plan, the Platform Advisor developsc@mputing platform plan, and the Network
Advisor builds a network plan. The SAM advisors depeh security plan, a project plan, and provide
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other administrative services. The AIM advisors tigvan integrated architecture plan based on SOA.
The advisors are not strictly sequential — diffeghtisors can be invoked in different sequences based
on the type of business scenario. However, some theawgs to be done in sequence. For example, you
cannot secure a network before developing a network pdarétly!). The PISA Control Panel guides
the user through what can be invoked witexhibit 2 shows some sample PISA projects. Additional
information about PISA can be found at the PISA Weljaien.ngepisa.com

Exhibit 2: Sample PISA Projects

Note: Each one of these projects takes less than half an hour tetomp

PROJECT 1: Developing an IT Plan and a rough enterprise archicture for a small to medium
company (SMB). Use PISA-PlanIT to conduct the following experiments:

= Develop model of the SMB by using Enterprise Madele

= Develop an application plan by using the Applicaialvisor.

= Develop the technology plan by using the Platfoigor and the Network Advisor.

= Now repeat these steps for a few different compaamd industries

PROJECT 2: Develop a Security and Management Plan. Use PISA-SAM to conduct the following
expeiments;

= Given the IT Plan generated in Project 1, develegcarity plan

= Conduct risk analysis by running attack trees

= Generate a security audit list, and develop a bssioontinuity plan

= Produce an IT project plan and port the producejggirplan into MS Project

= Develop an IT governance plan

= Now repeat these steps for a few different compaamd industries

PROJECT 3: Develop an Integrated Enterprise Achitecture by Using SOA. Use PISA-AIM to
conduct the following expeiments:

= Given the IT Plan generated in Project 1 seledhthgration projects

= For each integration plan, generate integrationireaent documentation

= Generate architecture document that capturesa@l@DA-based architecture

= Generate a solution evaluation based on costrpefonce, and security estimates

PROJECT 4: Compose B2B Scenarios from Multiple Individual Scenarios. Use PISA-EC tg
conduct the following expeiments;
=  Given individual companies, build a supply chaitvwoek
= Build an acquisition scenario where one compagyiees another one
= Build model of a large organization from small arigations
= Develop a B2B business network from individual canies

PROJECT 5: Develop smulation or detailed models based on the models produced by PISA. Use
PISA-ACM to conduct the following expeiments;

= Given an enterprise model (in XML), produce a BRighulations

= Given a network model (in XML), produce network siations by using Opnet Simulator

= Given AIM output (in XML), connect it to a commexCESB

= Build a game based on any of the models produc&i3»®y
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